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CORRECTED APPEAL BRIEF 



Mail Stop Appeal Biief - Patents 
20 Commissioner for Patents 
P,0, Box 1450 
Alexandria, VA 22313-1450 



Sir: 

Appellants heieby submit this collected Appeal Biief ^ to conform to the 
cuiient fbimat lequirements. The oiiginal Appeal Biief was submitted on Febiuaiy 15, 
2007 to appeal the final rejection dated June 28, 2005, of claims 1-8, 10-16, 18-26, and 
28 of the above-identified patent application. 

REAL PARTY IN INTEREST 
The piesent application is assigned to Agere Systems Coip,., as evidenced 
by an assignment recoided in the United States Patent and Trademark Office at Reel 
011638, Frame 0828, from the Inventors to Agere Systems Guaidian Coip,., and an 
assignment under 37 CFR 3 .73(b) from Agere Systems Guardian Corp.. to Agere Systems 
Inc. j dated April 16, 2003 The assignee, Agere Systems Inc., is the real party in interest,. 
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RELATED APPEALS AND INTERPERENCES 
Theie aie no related appeals or interferences 

STATUS OF CLAIMS 

5 The piesent application was filed on Match 12, 2001 with claims 1 

thiough 28. Claims 9, 17, and 27 were cancelled in the Amendment and Response to 
Office Action dated Septembei 17, 2004. Claims 1-8, 10-16, 18-26, and 28 are presently 
pending in the above-identified patent application., Claims 1, 4-6, 10, 11, 14-16, and 18 
remain rejected under 35 US C § 103(a) as being unpatentable over Kapoor (United 

10 States Patent Numbei 6,396,886; hereinaftei "Kapoor") in view of Haddad et al, ("Design 
of Digital Lineal -Phase FIR Crossovei Systems of Loudspeakers by the Method of 
Vector Space Projections/' Haddad, Khalil C. et al.; heieinaftei "Haddad"), claims 2 and 
12 remain rejected under 35 U,S„C § 103(a) as being unpatentable over Kapooi' in view 
of Haddad, and in fuithei view of Shinde (United States Patent Number 6,192,386; 

15 hereinafter "Shinde"), claims 19, 22-24, and 28 lemain lejected undei 35 U S,,C, § 103(a) 
as being unpatentable over Kapooi in view of Haddad, and in fuithet view of Gandhi et 
al (United States Patent Numbei' 6,112,218; heieinaftei "Gandhi"), claim 20 lemains 
rejected xmder 35 U.S.C §103(a) as being unpatentable ovei Kapoor in view of Haddad, 
in fuithei view of Gandhi, and in fuithei view of Shinde, claims 1-8, 10-16, and 18 

20 remain rejected undei 35 U.S.C. §103 (a) as being unpatentable over Kapooi in view of 
Haddad, Khalil C ("Constrained FIR Filtei Design by the Method of Vector Space 
Projections," Haddad, Khalil C, et al.; heieinaftei "KJialil"), and claims 19-26 and 28 
lemain lejected under 35 U..S„C §103(a) as being unpatentable over Kapoor in view of 
Khalil, and in fiiithei view of Gandhi,. 

25 

STATUS OF AMENDMENTS 
There have been no amendments filed subsequent to the final rejection.. 
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SUMMARY OF CLAIMED SUBJECT MATTER 
The present invention is directed to shoitening impulse response filters 
(SIRF) that satisfy constiaints in both the time and frequency domains (page 3, line 23^ to 
page 4, line 25), In addition, methods and apparatus are disclosed for determining the 
coefficient values for SIRF filters (page 6| line 15, to page 7^ line 13) The disclosed 
SIRF filters shorten the channel impulse response in the time domain while also 
providing a fiequency response that does not attenuate or amplify the received signal 
(page 2, lines 20-25),. One or more sets define constraints that the SIRF filter must satisfy 
in the time domain, and one or more sets define constiaints that the SIRF filter must 
satisfy in the fiequency domain, By varying the sets utilized to define the time and 
fiequency domain constraints^ SIRF filters having a linear or non-lineat phase response 
may be obtained, The intersection of the various sets defines the coefficients for the 
SIRF filters.. Vector space projection methods are utilized to determine the intersection 
set (page 7, line 14, to page 8, line 7) . . 

STATEMENT OF GROUNDS OF REJECTION J6 BE REVIEWED ON APPEAL 

Independent claims 1 and 11 v^ere rejected under 35 U.S„C § 103(a) as 

being unpatentable over' Kapoor in view of Haddad and claim 19 was rejected under 35 

U S.C §103 (a) as being unpatentable over Kapoor' in view of Haddad, and in further 

view of Gandhi., Claim 7 was rejected under 35 U.S .C, § 103(a) as being unpatentable 

over Kapoor in view of Kahlil, and claim 25 was rejected under 35 U.,S,,C, § 103(a) as 

being unpatentable over Kapoor' in view of Khalil, and in further' view of Gandhi , Claim 

8 was rejected under 35 U.,S„C, § 103(a) as being unpatentable over Kapoor in view of 

Kahlil, and claim 26 was rejected under 35 U.SC, § 103(a) as being unpatentable over' 

Kapooi in view of Khalil, and in further view of Gandhi. Claims 10 and 18 were rejected 

under 35 U „S.,C. § 103(a) as being unpatentable over Kapoor in view of Haddad, claim 28 

was rejected under 35 U.,S,.C § 1 03(a) as being unpatentable over Kapoor in view of 

Haddad, and in further view of Gandhi, claims 10 and 18 were rejected under 35 U S .C 

§103 (a) as being unpatentable over' Kapoor' in view of Kahlil, and claim 28 was rejected 
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under 35 U S.C §103 (a) as being unpatentable over Kapoor in view of Khalil, and in 
fuither view of Gandhi., 

ARGUMENT 
5 Independent Claims L 11 and 1 9 

Independent claims 1 and 11 were rejected undei 35 U SC, §103 (a) as 
being unpatentable ovei Kapoor in view of Haddad and claim 19 was rejected imdei 35 
U.S. C. §103 (a) as being unpatentable ovei Kapoor in view of Haddad, and in fiirthei 
view of Gandhi,, Independent claims 1 and 11 were also rejected under 35 U.S.C., 

10 § 103(a) as being unpatentable ovei Kapoor in view of Khalil, and claim 19 was rejected 
under 35 U.S C, § 103(a) as being unpatentable over Kapoor in view of Khalii, and in 
fuither view of Gandhi Regarding claim 1, the Examiner asserts that Kapoor discloses 
establishing at least one set of defining constraints that said SIRF filter must satisfy in a 
frequency domain (col, 4, lines 10-13; col, 6, lines 58-63), The Examiner further' asserts 

15 that Haddad teaches that the desired result of the method of using VSPM is the "solution 
set" or' the set that satisfies all the constraints (page 3059, lines 38-42; FIG, 2) and that 
the VSPM method has significant flexibility in that any number of constraints may be 
incorporated (page 3063, lines 8-11), Also, regarding claim 1, the Examiner asserts that 
Khalil teaches an exemplary method of utilizing VSPM methods to determine an 

20 intersecting set (FIG,. 1) of more than one group of constraints (FIG., 1, lefs., CI and C2; 
page 715, col., 2, lines 7-12), In the Response to Arguments section of the final Office 
Action, the Examiner asserts that, as broadly claimed, the set of constraints that the filter 
must satisfy in the frequency domain is disclosed by Kapoor via the controlling of ^ the 
fiequency spectrum or' domain according to the filter coefficients. The Examiner further 

25 asserts that both the time domain and fiequency domain characteristics of the output of 

the filter of Kapoor are considered during the determination of the filter's coefficients, 

Applicant notes that the concept of sets, intersection of sets and 

projections are not disclosed oi' suggested by Kapoor., In SIRF filter design, constraints 

in the time domain are needed in general to prevent spectral nulls to show up in the 
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solution of the coefficients. Kapoot's method does not introduce sets in the fiequency 
domain; instead Kapoor intioduces an aitificial noise in the time domain that is added to 
the cost function in the time domain; theiefore, Kapooi puts constiaints on the eneigy of 
noise and coefficients lumped together in the time domain, and then solves foi the 
5 coefficients in the time domain.. The addition of noise to the cost function to pievent 
spectial nulls fiom occmring is a different approach than Haddad' s method which lelies 
on adding linear or non-lineai constraints in the fiequency domain diiectly to pievent 
spectial nulls. The method taught by Haddad switches fiom the time domain to 
fiequency domain (and vice versa) using FFT and IF FT algoiithms; the algoiithm 

10 disclosed by Kapooi is solved in the time domain only.. 

Applicant also notes that Khalil was published in August, 2000, and 
therefore does not constitute piioi ait undei 35 U..S..C. §10.3 (a) since the present 
application has a filing date of Maich 12, 2001 (Khalil is incorpoiated by reference in the 
present specification).. In any case, Khalil is directed to FIR filtei design and does not 

15 address the design oiSIRF filters . In addition, the present specification teaches that, 

traditionally, VSPM techniques have been employed to 
design constrained FIR filters that are tailored to specific applications., 
See, K..C Haddad, "Constrained FIR Filter Design by the Method of 
Vector Space Projections," IEEE Tians on Circuit and Systems II: Analog 

20 and Digital Signal Processing, Vol. 47, No., 8 (Aug, 2000), incorporated 

by lefierence herein In the context of the present invention, where VSPM 
techniques are employed to design an SIRF filter, two (or more) convex 
sets representing the constraints in time and frequency domains and 
corresponding projection operators have been mathematically formulated.. 

25 A first convex set defines the constiaints that the SIRF filter 120 must 

satisfy in the time domain, such that when the filter is convolved with the 
impulse response, the impulse response is shortened Likewise, a second 
convex set defines the constiaints that the SIRF filter 120 must satisfy in 
the frequency domain, such as a low, high or' band pass band Pi is 

30 defined to be the projection operator' onto the set Q. Thus, to obtain an 

SIRF filter satisfying both fiequency and time constraints, an intersection 
of both sets is requhed. 
(Page 4, lines 13-25; emphasis added.) 
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Khalil does not disclose or suggest two (or more) convex sets representing the 
constraints in time and frequency domains for SIRF filter design. Independent claims 1^ 
11, and 19 lequire establishing at least one set of defining constiaints that said SIRF filter 
must satisfy in a time domain; establishing at least one set of defining constiaints that 
5 said SIRP filtei must satisfy in a frequency domain; and deteimining an intersecting set 
of said at least one set of defining constraints that said SIRf filtei must satisfy in the time 
domain and said at least one set of defining constiaints that said SIRP filtei must satisfy 
in the fiequency domain by employing vector space projection methods.. 

Applicant also notes that Gandhi is directed to a digital filter having a 
10 recursive path in which reduced piecision addei' ciicuitiy can be utilized v^thout 
increasing quantization enoi., Gandhi does not addiess the issue of employing vector 
space projection methods to deteimine intersecting sets 

Thus, Kapooi, Gandhi, Khalil, and Haddad, alone or in any combination, 
do not disclose oi suggest establishing at least one set of defining constraints that said 
15 SIRF filter must satisfy in a time domain; establishing at least one set of defining 
constiaints that said SIRF filter must satisfy in a frequency domain; and deteimining an 
intersecting set of said at least one set of defining constiaints that said SIRF filter' must 
satisfy in the time domain and said at least one set of defining constiaints that said SIRF 
filtei' must satisfy in the fiequency domain by employing vector space projection 
20 methods, as requiied by independent claims 1,11, and 19„ 

Additional Cited References 

Shinde was also cited by the Examiner' for its disclosure of an analogous 

digital finite impulse response (FIR) filter that does not produce any phase distortion 

Applicant notes that Shinde is directed to a digital filter which has a feature of processing 

25 by inteipolating digital signals x times (col 1, lines 30"34).. Shinde does not addiess the 

issue of employing vector space piojection methods to deteimine intersecting sets.. 

Thus, Shinde does not disclose or suggest establishing at least one set of 

defining constraints that said SIRT filtei must satisfy in a time domain; establishing at 

least one set of defining constraints that said SIRF filter must satisfy in a fiequency 
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domain; and deteimining an inteisecting set of said at least one set of defining constiaints 
that said SIRF filter must satisfy in the time domain and said at least one set of defining 
constraints that said SIRF filter must satisfy in the frequency domain by employing 
vector' space projection methods, as lequired by independent claims 1,11, and 19 , 
5 Claims 7 and 25 

Claim 7 was rejected under 35 U.S., C. §103 (a) as being unpatentable over 
Kapoor in view of Kahlil, and claim 25 was rejected under' 35 U.S .C § 103(a) as being 
unpatentable over Kapoor' in view of Khalil, and in finther view of Gandhi Regarding 
claim 7, the Examiner' asserts that Khalil discloses the additional limitations of claim 7 
10 (page 716, col 1, lines 20-40; col, 2) 

Applicants could find no disclosure or suggestion by Khalil that a set of 
defining constiaints that the SIRF filter must satisfy in the frequency domain is defined 
as follows: 

h^R"" :l-a<\H{a}}<l-ha for cd eQ^ 

15 where h is the impulse response of length N of the SIRF filter that shoitens the impulse 
response of a channel, o) is a frequency^ a and P are error tolerance regions of frequency 
and time domain, respectively, Hip) is the impulse response in the frequency domain, R^ 

is the Hilbert space of dimension N, is the pass-band and is the stop-band. 

Thus, Kapoor, Gandhi, Haddad, Khalil, and Shinde, alone or in any 
20 combination J do not disclose or suggest wherein said at least one set of defining 
constraints that said SIRF filter must satisfy in the fiequency domain is defined as 
follows: 

hGR"" :l-a<\H{(D}<l^a foicuGCl^ 
[and < jd for £y e 

where h is the impulse response of length N of the SIRF filter that shortens the impulse 
25 response of a channel, oo is a fiequency, a and P are enot tolerance regions of fiequency 
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and time domain, lespectively, H(co) is the impulse response in the fi'equency domain, R 



is the Hilbeit space of^ dimension N, is the pass-band and is the stop-band, as 
required by claims 7 and 25 , 

Claims 8 and 26 

Claim 8 was rejected undei 35 U,S.,C. §103 (a) as being unpatentable ovei 
Kapoor in view of Kahlil, and claim 26 was lejected undei 35 U.S C § 103(a) as being 
unpatentable over Kapoor in view of Khalil, and in fuither view of Gandhi. Regaiding 
claim 8, the Examiner asseits that Khalil discloses the additional limitations of claim 8 
(page 716, col 1, lines 20-40; col., 2). 

Applicants could find no disclosure oi suggestion by Khalil that a set of^ 
defining constraints that the SIRF filtei must satisfy in the fiequency domain is defined 
as follows: 

^eR"" :l-a<A{o))<l-\^a 
C3 = ] and (D(^y) = - w{N -l)/2 fot (DgQ^ 
\H{o))\</^foio)EQ^. 

wheie h is the impulse response of length N of the SIRP fiitei that shoitens the impulse 
lesponse of a channel, co is a fiequency, a and [3 aie eitot toleiance regions of frequency 
and time domain, respectively, H(co) is the impulse response in the fiequency domain, R^ 

is the Hilbeit space of dimension N, is the pass-band, ^^is the stop-band, 



7^/2-1 



A{w)= ^ 2h{n)cos 



N-l] 
n \a) 



^{o>) = 

and ^ 



A(co) 



, wherein 0(a)) and ^^^^^ aie 

independent filter characteiistics and wherein 0(co) is a lineai phase and ^^^^ is an 
amplitude 

Thus, Kapoor, Gandhi, Haddad, Khalil, and Shinde, alone oi' in any 
combination, do not disclose 01 suggest wherein said at least one set of defining 
constraints that said SIRF filter' must satisfy in the fiequency domain is defined as 
follows: 
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hGR'' :l-a<A{co)<l^a 

\H{Q)l<j3f0l0)GQ^., 

wheie h is the impulse response of length N of the SIRF filtei that shoitens the impulse 
response of a channel, co is a fiequency, a and P aie eiioi toleiance regions of frequency 
and time domain, lespectivelyj H(co) is the impulse lesponse in the fiequency domain, 

is the Hilbeit space of dimension N, is the pass-band, is the stop-band, 



jV/2-i 



A{a})= y 2h{n) cos 



n \(D 



and 2 ^ wherein 0(co) and are 



IS an 



independent filter chaiacteiistics and wheiein ©(co) is a linear phase and 
amplitude, as lequired by claims 8 and 26., 
Claims 10. 18. and 28 

10 Claims 10 and 18 were lejected undei 35 U.S.C, §103(a) as being 

unpatentable ovei Kapooi in view of Haddad, claim 28 was rejected undei 35 U.S.C, 
§103 (a) as being unpatentable ovei Kapooi in view of Haddad, and in fuithei view of 
Gandhi, claims 10 and 18 weie rejected under 35 U.S C, §103(a) as being unpatentable 
over Kapoor in view of Kahlil, and claim 28 was rejected under 35 U.S.C § 103(a) as 

15 being unpatentable over' Kapooi in view of^ Khalil^ and in further view of Gandhi. 
Regarding claim 10, the Examiner' asserts that Haddad and Khalil disclose that the VSPM 
method is iteratively applied between the time and frequency domain constraints until the 
sets converge (FIGS , 1 and 2) 

Applicants could find no disclosure or suggestion by Khalil that a vector 

20 space projection method is iteratively applied to a set of^ defining constraints that the 
SIRF filter must satisf)^ in the time domain and the set of defining constraints that the 
SIRF filter must satisfy in the fiequency domain until the sets converge to a set of 
coefficients satisfying time domain constraints and fiequency domain constraints.. 
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Thus, Kapooi, Gandhi, Haddad, Khalil, and Shinde, alone or in any 
combination, do not disclose oi suggest wheiein said vector space projection method is 
iteiatively applied to said at least one set of defining constr aints that said SIRP filter must 
satisfy in the time domain and said at least one set of defining constraints that said SIRF 
filter must satisfy in the frequency domain until the sets converge to a set of coefficients 
satisfying said time domain constraints and said frequency domain constraints^ as 
required by claims 10, 18, and 25 , 

Conclusion 

The rejections of the independent claims under section 103 in view of 
Kapoor, Gandhi^ Shinde, Khalil, and Haddad, alone or in combination, are therefore 
believed to be improper' and should be withdrawn. The remaining rejected dependent 
claims are believed allowable for at least the reasons identified above with respect to the 
independent claims , 

The attention of the Examiner and the Appeal Board to this matter is 

appreciated 

Respectfully, 

Date: May 30, 2007 Kevin M Mason 

Attorney foi Applicant(s) 
Reg. No.. .36,597 
Ryan, Mason & Lewis, LLP 
1300 Post Road, Suite 205 
Fairfield, CT 06824 
(203) 255-6560 
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APPENDIX 

1 , A method foi deteimining coefficient values for a shoitening impulse 
lesponse filtei' (SIRF), said method comprising the steps of : 

estabhshing at least one set of defining constraints that said SIRF filter 
must satisfy in a time domain; 

establishing at least one set of defming constraints that said SIRT filter 
must satisfy in a fiequency domain; and 

deteimining an intersecting set of said at least one set of defining 
constraints that said SIRF filter must satisfy in the time domain and said at least one set 
of defming constraints that said SIRF filter must satisfy in the frequency domain by 
employing vector space projection methods, 

2. The method according to claim 1, wherein said at least one set of 
defming constraints that said SIRF filter must satisfy in the time domain define a filter 
having a linear phase response., 

3 The method according to claim 1, wherein said at least one set of 
defining constraints that said SIRT filter must satisfy in the fiequency domain define a 
filter' having a non-linear phase response, 

4 , The method according to claim 1, wherein the time domain constraints 
specify a shoitening of a channel impulse response, 

5, The method according to claim 1, wherein the fiequency domain 
constraints include a frequency response for said SIRF filter' that does not attenuate a 
received signal 
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6. The method according to claim 1, wherein the frequency domain 
constraints include a pass-band foi said SIRF filter 

7, The method accoiding to claim 2, wheiein said at least one set of 
defining constiaints that the SIRF filter must satisfy in the frequency domain is defined as 
follows: 

hEi?^ :l^a<\H(w}<l + a for^2)eQ^'^ 

r 

^nd\H(a}}< /Sfoiw g 

where h is the impulse response of length of the SIRF filter that shortens the impulse 
response of a charmel, co is a ft'equency^ a and P are error' tolerance regions of fiequency 
and time domain, respectively, H(co) is the impulse response in the fiequency domain, R^ 

is the Hilbert space of dimension is the pass-band and is the stop-band 



8. The method according to claim 3, wherein said at least one set of 
defirring constiaints that the SIRF filter must satisfy in the frequency domain is defined as 
follows: 

h€R^ :l-a<A(co)<\^a 
Q = ] and = - (d{n - 1)/2 for ^ e , 

\H{(D}<j3foi(DeQ^ 

where h is the impulse r esponse of length N of the SIRF filter that shortens the impulse 
response of a channel^ co is a frequency, a and P are err'oi' tolerance regions of frequency 
and time domain^ respectively, H(co) is the impulse response in the fiequency domain, R^ 



is the Hilbeit space of dimension N, ^ is the pass-band, 

2 



is the stop-band. 



N/2-l 

A{a))= 5^ 2h{n) cos 

0 



(^{p)^ ^0) 

and 2 ^ wherein ®(oo) and a{o)) are 



independent filter characteristics and wheiein 0(a)) is a linear' phase and a{o)) is an 
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amplitude 

9 (Cancelled) 

10., The method accoiding to claim 1, wheiein said vectoi space piojection 
method is iteiatively applied to said at least one set of defining consttaints that said SIRF 
filtei must satisfy in the time domain and said at least one set of defining constiaints that 
said SIRF filter must satisfy in the frequency domain until the sets conveige to a set of^ 
coefficients satisfying said time domain constraints and said frequency domain 
constraints,, 

1 1 , A shortening impulse response filter (SIRf ), comprising: 

a set of finite impulse response (FIR) coefficients satisfying at least one 
constraint in a time domain and at least one constraint in a frequency domain, wherein 
said at least one time domain constraint is represented as at least one first set and wherein 
said at least one frequency domain constraint is represented as at least one second set, 
wherein said finite impulse response (FIR) coefficients are determined by an intersecting 
set of said at least one first set defining said time domain constraints and said at least one 
second set defining said frequency domain constraints^ wherein said intersecting set is 
determined by employing vector space projection methods., 

12, The SIRF according to claim 11, wheiein said at least one first set 
defining constraints that said SIRF filter must satisfy in a time domain define a filter 
having a linear phase response. 

13.. The SIRF according to claim 11, wherein said at least one second set 
defining constraints that said SIRF filter must satisfy in a fiequency domain define a filter 
having a non-linear' phase response. 
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14. The SIRf according to claim 11, wherein the time domain constiaints 
specify a shoitening of a channel impulse response 

15, Ihe SIRF accoiding to claim 11, wherein the frequency domain 
5 constiaints include a fiequency lesponse for said SIRF filtei that does not attenuate a 

received signal. 

16 The SIRF according to claim 11^ wheiein the fiequency domain 
constraints include a pass-band foi said SIRF filter,. 
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18,. The SIRF accoiding to claim 11, wherein said vectoi space piojection 
method is iteratively applied to said at least one first set defining said time domain 
15 constraints and said at least one second set defining said frequency domain constraints 
until the sets converge to a set of coefficients satisfj^ing said time domain constiaints and 
said frequency domain constiaints . 

19., A system fbi deteimining coefficient values foi a shoitening impulse 
20 response filter (SIRF), said system compiising: 

a memoiy that stores compute! -readable code; and 

a piocessor opeiatively coupled to said memory, said processor configuied 
to implement said computer -readable code, said computer-readable code configured to: 

establish at least one set of defining constraints that said SIRF filter must 
25 satisfy in a time domain; 

establish at least one set of defining constraints that said SIRF filter must 
satisfy in a fiequency domain; and 

determine an inter 'secting set of said at least one set of defining constiaints 

that said SIRF filter must satisfy in the time domain and said at least one set of defining 
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constraints that said SIRF filtei must satisfy in the frequency domain by employing 
vectoi space projection methods., 

20, The system accoiding to claim 19, wherein said at least one set of 
5 defining constraints that said SIRF filtei must satisfy in the time domain define a filter 

having a linear phase response, 

21, The system accoiding to claim 19, wherein said at least one set of 
defining constraints that said SIRF filter must satisfy in the fiequency domain define a 

10 filter having a non-lineai phase response., 

22, The system according to claim 19, wheiein the time domain 
constraints specify a shoitening of a channel impulse lesponse,, 

15 23 , The system according to claim 19, wherein the fiequency domain 

constiaints include a fiequency response for said SIRF filter that does not attenuate a 
received signal , 

24 The system accoiding to claim 19, wheiein the frequency domain 
20 constiaints include a pass-band foi said SIRF filtei 

25., The system accoiding to claim 20, wherein said at least one set of 
defining constiaints that the SIRF filter' must satisfy in the frequency domain is defined as 
follows: 



25 



Jhei?^ \ \-a<\H{oj\<\ + a foi cd^^^ 
[and \h{q)\ < j3 for g Q ^ 



whej e h is the impulse response of length of the SIRF filtei that shortens the impulse 
response of a channel, co is a fiequency, a and p ai'e enoi tolerance regions of fiequency 
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10 



and time domain, respectively, H(o)) is the impulse response in the fiequency domain, R 
is the Hilbeit space of dimension N, is the pass-band and ^ Ms the stop-band. 



26 The system according to claim 21, wheiein said at least one set of 
defining said domain constraints that the SIRF filter must satisfy in the frequency domain 
is defined as follows: 

heR"" 'A-a<A{a))<l + a 
C3 ^lmd<t>{a))=-a}{N-l)/2 fbr^eD^. 

\H{co}</3foi0eQ^.. 

where h is the impulse response of length of the SIRF filter that shortens the impulse 
response of a channel, co is a fiequency^ a and (3 are enor tolerance regions of fiequency 
and time domain, respectively, H(ci)) is the impulse response in the fiequency domain, 



is the Hilbeit space of dimension N, is the pass-band, ^Ms the stop-band, 



jV/2-1 

a{(d)= ^ 2h{n) cos 

0 



n \6) 



0 

and 2 ^ wherein <2)(co) and A{(d) 



are independent filter characteristics and wheiein 0(co) is a linear phase and A{a)) is an 
amplitude, 



15 



27., (Cancelled) 



28 The system according to claim 19, wherein said vector space 
projection method is iteiatively applied to said at least one set of defining constraints that 
20 said SIRP filter must satisfy in the time domain and said at least one set of defining 
constraints that said SIRF filter must satisfy in the frequency domain until the set of 
defining constraints that said SIRF filter must satisfy in the time domain converge to a set 
of coefficients satisfying said time domain constiaints and the set of defining constraints 
that said SIRF filter must satisfy in the frequency domain converge to a set of coefficients 
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satisfying said frequency domain constiaints 
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EVIDENCE APPENDIX 
Theie is no evidence submitted pursuant to § 1 .130, 1 131, or 1 .132 oi 
entered by the Examinei- and lelied upon by appellant . 
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RELATED PROCEEDINGS APPENDIX 
Theie aie no known decisions rendered by a court or the Board in any 
proceeding identified pursuant to paragraph (c)(l)(ii) of 37 CFR 41 .37.. 
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